INTRODUCTION
The Bosphorus Tube Tunnel beneath the Bosphorus Strait is under construction in Istanbul, Turkey, using the tunnel element immersed method (Oda et al. 2005) . The total length of the immersed tunnel is 1,387 m and the maximum depth of immersion is 60 m. When completed, the immersed tunnel will be the deepest one in the world. It is well known that the Bosporus Strait has a two-layer current system with rapidly changing flow caused by meteorological conditions. To maintain quality and safety of installation of the tunnel elements, it is important to be able to accurately forecast the current flow condition for periods of 48-hours to identify windows of opportunity for the element immersion process. In this study, a current forecast system is developed to provide the current information required for element immersion process.
MODELING
The current forecast model consists of two components, the water level forecast model to predict the water levels at the both ends of the Strait, and the current forecast model to predict the current flow from the water level difference. The water level forecast model takes not only the tidal effects but also the air pressure and wind effects into account. The water level changes proportionally to the air pressure and it is more effective on the Marmara Sea side than the Black Sea side. The proportional coefficients are obtained from the yearly monitoring data. On the other hand, the water level changes caused by wind set-up are also in proportion to the square of the wind speed but slow to react to the wind changes and the variations depend on the duration of wind blowing. In this model, Impulse response functions are applied and successfully represent these phenomena. Using the preceding models, the water levels are forecasted from the air pressure and wind information obtained from online monitoring data and meteorological service forecasts. The current is then forecasted from these water levels. The model uses the relationship between the water level difference of the both ends of the Strait and the current flow. However it is affected by the seasonal difference of the (especially surface) water density and the reaction delay of the density front to the water level difference change. To take these stratification effects into account, an "estimated water level difference", which is a virtual value to adjust the transition of the relation between the water level difference and the current, is introduced in this model.
APPLICATION
This forecast system has already been in operation for "Go/No-go" decision of tunnel immersion operation. Figure 1 shows the cross-sectional current distributions along the tunnel alignment obtained from the forecast model and the observation. It is found that the forecast system accurately predicts the actual situation such as the reverse flow on the European deep side and the fast flow on the Asian surface side. 
